
8 '  

* .-. 

I I C e r t a i n  consequences f o r  human e n g i n e e r i n g  an5 space- 

technology were Crawn from t h e  i e s u l t s  cf expe r imen ta l  

w0rk gerforrne6 unC.ea Contract- R-33 since N W ,  

Lur ing  t h e  p r e s e n t  q u a r t e r l y  p e r i o d  h system w a s  pro- 3, posec, i n  which t h e  physio2ogic c e n t r a l  warm-sensor would 
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I b  operate  as t h e  n a i n  l i n k  of a mzn--maie cantroi-loop En B 

s p x e - s u i t .  One o b j e c t i v e  is t o  o b t a i n  c o n t r o l  of i n t e r n a l  
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I boby-tem?erature,  w i thou t  a p p l i c a t i o n  of 2, t empera tu re -  

sensor t o  t h e  b o ~ y  A.noti.ier o % j e c t i v e  2s t o  c i r c u n v e n t  

c e r t z i n  Cisadvantages of sweat ing  ( c i r c u l a t o r y  stress, 

odors, sPin-Cisorders ,  was te  of vikte.. through c o n t s m i n c t i o n ,  

and other f a c t o r s ) ,  by r e g l a c m e n t  of the artiffciaEBy 

controlled 2hysLoPogie r e sponse ,  sweating, w i t h  an  

artificizl cooling s y s t e m  
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3egort by Lutz  Slesow, M.5. , E .  Sc. , P r i n c i p l  
I n v e s t i g a t o r ,  @hemosynthesEs-Bsoject: 

I n  t h e  rz:?ort  c o v e r i n g  the preced ing  period (Cctober- 

Novembes-1:eccmber 1963) 8 “Mechanism of Elementary B i o -  

s y n t h e s i s ”  h& been disclosed, i n  which t h e  f o r m z t i o n  of 

reducecl c!Pghosphopyrldine-nu@lebti2e., EPN. H, is ach ieved  

unce r  s i n u l t a n e o u s  o x i d a t i o n  of n i t r i t e  t o  n i t r a t e ,  - o n l y  

when i n  a c o u ~ l e c l ,  d r i v i n g  r e z c t i o n  e l e c t r o n s  are t r a n s -  

ferred through 2 cytschrome-chain fcr t e r m i n a l  x c e p t a n c e  

by molecular  oxygzn. 

L u r i n g  t h e  p r e s e n t  y r h o i .  (J~~u;ry-Febru~ry-~srch 1964) 

t!-e r e x o a  - why t h e  two re~ctFon-sequences are couplad,  u n s  

The  compound which is ccmnaon t o  both ;.etlctions ( b e i n g  

process is t h e  t e i m i n n l  s a m t i o n - s e q u e n c e  of cell-- 

cSaFn OS enzymes in reverse. SkmuZtanesus n i t r i t e - o x i d z t i o n .  

OF Bight  zs z SBUFCC of ene rgys  are InC,Ls:x?nszble t o  over- 



The < r i v i n g  s e x t i o n  generL2tes thzce molcs of ATP i n  

consuming on2 009c of EPW.3. 

one mole cf LTP i n  g e n e r a t i n g  one mole of CPN.E. Thus 

eve ry  cyc le  CY^ t h o  c m ~ l e i  r e z c t i o n s ,  u s l n g  one  mols of 

N i t r i t L a ,  neh iaves  a - n e t  b i c s y n t h e t 5 c  gzin of 2/3 mole FBH.H., 

dr 2 moles of AT!?, r e s p e c t i v e l y .  De3ending on t h e  rates &it 

The c,r ivcn r c m t F o n  consumes 

- 

which the  two r e a c t i o n s  proceed, any i t f f e r e n t  but  e q u i v a l e n t  

m i x t u r e  cf t h e  two energy-conors may be o b t a i n & .  

I n  thj-i-s way t h e  energy from inorganic s o u r c e s  is 

convertec! f n t o  t h e  energy of t h e  t w o  b i o l o g i c a l  donor s ,  

EFN.3 and ATP. These are remired f o r  the r e d u c t i v e  OF 

phosphsry lz t lng  s t e p s  on  which thz assimilaticn of csrbon 

~ n c .  t h a  s y n t h e s i s  sf h i g h e r  orgnnic corn~czun2s Zep2na. Thc 

‘ Xnergy -Mul t ip ly ing  Cychz” e x p l z i n s  the phenornencn of 

e l emen ta ry  b i o s y n t h e s i s  wFthcut the c l s i s i c a l ,  h y p o t h e t i c a l  

a s u n p t i o n s  cf e i t h e r  Cirect phosphory l r t5on  of ATP, of 

69rect r a c u c t l o n  of Carbon Litoxire by inorganic-chemEcsP or  

e l e c t r s - m a g n e t i c  energy .  


